
From the Department of Orthopaedics and Trauma Surgery, Parc Sanit
Sant Boi de Llobregat, Barcelona, Spain.

Received for publication March 13, 2014; accepted in revised form

No benefits in any form have been received or will be receive
indirectly to the subject of this article.

Corresponding author: Juan Castellanos, MD, Department of Orth
Surgery, Parc Sanitari Sant Joan de Déu, C/ Doctor Antoni Pujadas 4
Llobregat, Barcelona, Spain; e-mail: juan.castellanos@pssjd.org.

0363-5023/15/4001-0022$36.00/0
http://dx.doi.org/10.1016/j.jhsa.2014.09.006
SCIENTIFIC ARTICLE
Long-Term Effectiveness of Corticosteroid

Injections for Trigger Finger and Thumb
Juan Castellanos, MD, Ernesto Muñoz-Mahamud, MD, Enric Domínguez, MD,
Pablo Del Amo, MD, Oscar Izquierdo, MD, Pere Fillat, MD
Purpose To analyze the long-term response to corticosteroid injection in the management of
trigger digit.

Methods This was an observational study of a prospectively recruited series of patients with
first-time diagnosis of trigger finger. Efficacy of the injections, comorbidities, digit injected,
and related complications were compared and statistically analyzed.

Results A total of 71 digits were included in the study. The median (interquartile range)
duration of follow-up was 8 years (range, 7.0e8.3 y). At final follow-up, complete remission
of symptoms was obtained in 69% of cases. There were 37 trigger thumbs (52%), with
a success rate of 81% compared with 56% in the other the digits. There were 11 patients
with diabetes mellitus, and 16 fingers developed trigger finger after carpal tunnel syndrome
surgery. We found no complications.

Conclusions Steroid injections were an effective first-line intervention for the treatment of
trigger finger. At long-term follow-up, the success incidence may be as high as 69%. In this
study, the efficacy of this treatment increases when treating the thumb compared with other
digits. (J Hand Surg Am. 2015;40(1):121e126. Copyright � 2015 by the American Society
for Surgery of the Hand. All rights reserved.)

Type of study/level of evidence Therapeutic IV.
Key words Thumb, digit, injection, trigger finger, corticosteroid.
T RIGGER FINGER IS A COMMON pathology in adults.
It has a prevalence of up to 3%1 and is more
frequent inwomen.2 In thevastmajorityof trigger

fingers and thumbs, the site of obstruction is A1 pulley.
The goal of treatment is to reestablish smooth,

painless, and full range of motion in the affected
digit. Treatment options include orthoses,3,4 corti-
costeroid injection,5e13 percutaneous surgery,4,14,15
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and open surgery.16,17 Operative therapies are
effective but are associated with higher cost, longer
absence from work, and the possibility of surgical
complications.18,19 Corticosteroid injection provides
relief of symptoms in 47% to 92% of affected dig-
its.5,7e13,15 However, duration of follow-up is
highly variable among the published studies, mainly
ranging from 1 to 27 months.20 The purpose of this
study was to analyze the long-term response to
corticosteroid injection in the management of trigger
finger.

MATERIALS AND METHODS
This was an observational study of a prospectively
recruited series of patients with first-time diagnosis of
trigger finger between April, 1998 and October,
2000. The inclusion criteria included age of 18 years
or older, diagnosis of trigger finger of at least grade
2 according to the Quinnell classification,21 duration
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122 TRIGGER FINGER AND THUMB CORTICOSTEROID
of symptoms of at least 3 months, and absence of
previous treatment of the affected finger. All patients
presenting with an allergy to any component of the
injections or refusing treatment were excluded from
the study. The diagnosis of trigger finger was made
after we obtained a history of triggering and physical
examination (pain over the flexor tendon, tenderness
or nodule over the A1 pulley, stiffness, and repro-
ducible locking or triggering).

All patients’ fingers were infiltrated by the same
surgeon following the same technique. Patients were
injected with a mixture of 1.0 mL (20 mg) para-
methasone acetate (derivate from dexamethasone)
and 1.0 mL mepivacaine chlorhydrate 2%. The cost
of a phial currently costs the hospital $0.92. In-
jections were performed through a palmar approach
with a needle inserted parallel to the tendon fibbers
at the A1 pulley level. The needle was introduced
directly into the flexor tendon sheath only until
slight resistance was felt. Then the patient was asked
to wiggle the finger and slight grating could be felt
at the end of the needle to ascertain its correct po-
sition. A paradoxical motion of the needle could be
noticed if it was in the tendon. Then we injected the
preparation, aspiring to place at least some portion
of the solution within the sheath. No ultrasound or
sonographic monitoring was used to confirm intra-
thecal placement. No adjuvant therapy or orthoses
were applied and patients were instructed to resume
normal activity. After the first injection, patients
were reevaluated 2 weeks later to determine whether
the injection had been successful for each individu-
ally treated finger. If they were asymptomatic, no
further corticosteroid injections were applied. If
trigger finger symptoms were still present, patients
were offered a second corticosteroid injection. Pa-
tients who refused the second injection were referred
for surgical release of the A1 pulley and were classi-
fied as failures. Two weeks after the second infiltra-
tion, patients were again evaluated. Those with
trigger finger symptoms were referred for surgical
release of the A1 pulley. Afterward, patients were
reevaluated at 3, 12, and 36 months and at the final
follow-up. Patients who did not attend final follow-up
were contacted by telephone.

Variables recorded were age, sex, affected side
and finger, comorbidities (including diabetes melli-
tus, carpal tunnel syndrome, hypothyroidism, and
Dupuytren disease), number of injections performed,
and follow-up. Success was defined as complete
resolution of symptoms for the entirety of the follow-
up period such that surgical intervention was not
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required. Failure was defined when the patient
was referred for surgical release of the A1 pulley.
Recurrence was defined when symptoms reappeared
after a minimum of a 3-month symptom-free period
or required additional injections, which were offered
to this group of patients. Those who refuse the
additional injection were also recorded as failures.

Continuous variables are expressed as mean and SD
or median and interquartile range. We analyzed final
outcome, defined as success or failure, according to the
following variables: affected finger, diabetes mellitus,
carpal tunnel syndrome, hypothyroidism, and Dupuyt-
ren disease. We compared variables using chi-square
test or Fisher exact test when necessary. Statistical sig-
nificance was set at the 95% confidence level (P< .05).

All patients signed informed consent agreeing
to accept infiltration of corticosteroids. Because of
the observational nature of the study, our institution
did not require approval by the institutional review
board.
RESULTS
A total of 72 patients met the inclusion criteria, 11 of
whom were lost to follow-up (3 died and 8 did
not attend the follow-up and could not be located
via telephone). Thus, 61 patients (71 digits) were
included in the study. Table 1 lists patients’ age and
sex, involved digit, and comorbidities.

At the 3-, 12-, and 36-month and final follow-up,
complete remission of symptoms was obtained in
55 (77%), 52 (73%), 51 (72%), and 49 (69%) digits,
respectively. Median (interquartile range) duration of
the follow-up was 8 years (range, 7.0e8 y).

Forty-three digits were treated with a single in-
jection and 28 with 2 injections. In the first group, the
success incidence was 70%, whereas in the group
that needed 2 injections the success incidence was
68%.There were no statistically significant differ-
ences between groups.

In 10 cases, symptoms recurred after a period
ranging from the fourth to the 62nd month (mean,
17 mo) after treatment (Table 2). Of these 10 cases,
6 patients accepted an additional re-injection, 4 of
whom achieved full remission of symptoms and 2
required surgery. In the other 4 cases that rejected a
new infiltration, surgical release of the A1 pulley was
performed. In all, the success incidence in the group
of recurred trigger finger was 40%. Recurrences were
more frequent in the group needing 2 injections
(8 cases) compared with the group that received a
single injection (2 cases).
l. 40, January 2015



TABLE 1. Main Demographics of Patients Included
in the Study (n [ 71)

Age, y (mean [SD]) 51.7 (13.4)

Sex

Male 12 (20%)

Female 49 (80%)

Side

Left 25 (35%)

Right 46 (65%)

Involved digit

Thumb 37 (52%)

Index finger 0

Middle finger 22 (31%)

Ring finger 10 (14%)

Little finger 2 (3%)

Comorbidities

Insulin-dependent diabetes mellitus 8 (11%)

Noneinsulin-dependent diabetes mellitus 6 (8%)

Dupuytren disease 1 (1%)

Prior carpal tunnel syndrome surgery 16 (22%)

Hypothyroidism 2 (3%)

Values are expressed as the number of involved digits (except
for age).
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There were 16 cases of trigger finger after carpal
tunnel release; the success incidence was 75%. In
the group of patients with trigger finger not related to
carpal tunnel syndrome surgery (55 cases), the suc-
cess incidence was 67%. This difference was not
statistically significant.

There were 14 cases of trigger finger in patients
with diabetes; the success incidence of injection was
57%. In the non-diabetic group (57 cases) the success
incidence was 72%. There were no statistically sig-
nificant differences between groups. Of the 14 pa-
tients with diabetes mellitus, 8 had type 1 diabetes
mellitus and 6 had type 2 diabetes mellitus, and
presented a success incidence of 50% (4 fingers) and
67% (4 fingers), respectively. This difference was
not statistically significant.

There were 37 trigger thumbs (both locked and
triggering) and 34 cases of trigger finger not in-
volving the thumb (Table 3). In the first group the
success incidence was 81% whereas in the second
group the success incidence was 56%. This dif-
ference was statistically significant (P ¼ .039). When
differentiating between patients with and without
diabetes mellitus, among those with diabetes (n ¼ 14)
there were 5 thumbs and 9 digits with a success
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incidence of 60% and 56%, respectively (P ¼ 1).
However, among the group of non-diabetic patients
(n ¼ 57), there were 32 thumbs and 25 digits with
a success incidence of 84% and 56%, respectively
(P ¼ .036).

No adverse events or complications were associ-
ated with corticosteroid injections during the study
period.
DISCUSSION
Several studies have demonstrated that trigger digits
can be successfully treated with steroid injections,
with a success incidence ranging from 47% to 92%
according to the published series.1,22,23 Murphy et al9

reported a success incidence of 64% with a single
injection of steroid compared with 10% in the control
group. Similarly, Lambert et al10 reported resolution
of symptoms in 60% of treated digits with only one
steroid injection against 16% for the control group.
Peters-Veluthamaningal et al13 published a double-
blinded randomized controlled trial and concluded
that treatment with 1 to 2 injections of tri-
amcinolonacetonide was more effective than placebo
in adults after 1 week. They reported that 88% of
cases perceived improvement of symptoms and
observed that the positive effect of the corticosteroid
remained during a follow-up of 12 months. In our
series, 72% of patients remained free of symptoms
after 12 months. In our opinion, a treatment protocol
with one injection and a staged second injection at 2
weeks when symptoms recur could be related to a
higher incidence of success. Some authors suggested
that a third injection does not substantially increase
the efficacy of the treatment. The efficacy of a third
steroid injection would need to be investigated in a
larger study.

Duration of follow-up after injection is highly
variable among the published studies, ranging from
1 to 27 months.20 Therefore, these studies do not
demonstrate whether the effectiveness of the corti-
costeroid injection persists over years. The longest
follow-up we found had a mean follow-up of
5 years11 and showed an incidence of success of
61% after a single corticosteroid injection and an
incidence of recurrence of 27%. Our results are
slightly better, with an incidence of success of 69%
after a median 8 years of follow-up. We had only
3 cases of recurrence after 10 months of follow-up
(at 20, 42, and 62 mo), eventually requiring sur-
gery. It seems that the probability of recurrence once
a digit has been asymptomatic for 10 months to
1 year after injection is low, and patients experiencing
l. 40, January 2015



TABLE 3. Main Demographics of Trigger Thumbs
and Other Fingers

Trigger Thumbs Trigger Fingers

n 37 34

Mean age, y (SD) 51.5 (11.2) 53.3 (14.6)

Sex ratio (F:M) 32:5 26:8

Side (R:L) 24:13 22:12

Comorbidities

Diabetes mellitus 5 9

Carpal tunnel surgery 11 5

Dupuytren disease 0 1

Success rate 81% 60%

TABLE 2. Patients With Recurrence of Symptoms

n
Age (y),
Sex Comorbidities

Involved
Digit and Side

Time Since Last
Injection Until
Recurrence, mo Treatment

Final Outcome
(Final Follow-Up), y

1 61, F Dupuytren disease Ring, R 6 Injection Asymptomatic (7.8)

2 47, F Thumb, R 5 Injection Asymptomatic (7.5)

3 64, F Thumb, R 62 Surgery Failure

4 75, M Noneinsulin-dependent
diabetes mellitus

Middle, R 20 Surgery Failure

5 19, F Middle, R 8 Injection Asymptomatic (8.0)

6 32, M Little, R 6 Surgery Failure

7 51, F Middle, R 4 Injection Asymptomatic (8.5)

8 64, F Noneinsulin-dependent
diabetes mellitus

Middle, R 42 Surgery Failure

9 52, F Thumb, R 5 Injection
plus surgery

Failure

10 40, F Carpal tunnel surgery Middle, R 9 Injection
plus surgery

Failure

124 TRIGGER FINGER AND THUMB CORTICOSTEROID
recurrence after 10 months are likely to require sur-
gery. However, the number of cases is too small
to draw a firm conclusion. The long follow-up of
the study and the low number of recurrences seen
after 10 months question the added value of such a
long-term follow-up.

We followed a staged protocol supporting a
2-week interval between injections. According to the
literature, it seems that no standard protocol has been
established or adopted as best practice for trigger
fingers. Some studies propose weekly intervals be-
tween injections,13 whereas some others propose
waiting 4 weeks,24 6 weeks,25,26 8 weeks,19 or even
3 months.12 However, most studies do not specify
how long the researchers waited between the first and
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the second injection. We decided to follow an algo-
rithm in which all patients were evaluated after 2 and
4 weeks and then offered another injection if they
were symptomatic, or surgery if they refused another
injection. Nonetheless, we are aware that some pa-
tients might have resolved symptoms if more time
had been allowed to elapse between injections. In
fact, patients who were deemed early failures at the
2-week follow-up and underwent surgery were not
included in this article. By using this protocol, a
subset of patients (early responders) who may be
prone to have longer duration of response to injection
was selected, which may have posed a selection bias.

Several studies report better results with steroid
injections for trigger thumbs than trigger fingers.
Marks and Gunther8 reported a success incidence of
92% and 84% regarding the thumbs and other fingers,
respectively, with an average follow-up of 4 years.
Similarly, Freiberg et al5 published a success inci-
dence of 77% for thumbs and 67% for other fingers.
Recently, Dala-Ali et al27 found that the thumb
responded better to steroid injections, with a success
incidence of 92% compared with 66% in the other
digits. We found a statistically significant difference
when comparing the thumbs and other fingers, with
a success incidence of 81% and 60%, respectively.
This difference was also significant when we an-
alyzed only patients without diabetes (84% vs 56%)
but it seemed to disappear when we considered only
patients with diabetes (60% vs 56%, respectively).
The anatomical differences between the flexors of
l. 40, January 2015
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the thumb and the rest of the fingers might be the
reason for better results related to the trigger thumbs.

Some studies have demonstrated that the preva-
lence of trigger digit is substantially higher in patients
with diabetes than those in the general population.1,6

In these cases related to diabetes, it seems that
treatment with steroid injections is less effective.27 In
our series, the success incidence in patients with and
without diabetes was 57% and 72%, respectively.
These results are comparable to those published by
Griggs et al,28 who showed a recurrence incidence of
50% in patients with diabetes. A prospective, double-
blinded, randomized, controlled trial12 compared
results of steroid injections in diabetic and non-
diabetic patients with 1 year of follow-up. The au-
thors observed that the success incidence was 86%
and 63% in the patients without and with diabetes,
respectively. As in our study, those results suggest
that the effectiveness of steroid injections seems to be
lower in patients with diabetes than in patients
without. Therefore, the presence of diabetes mellitus
might be associated with a poorer response to corti-
costeroid injections.

The appearance of trigger finger after carpal tunnel
release without a preexisting symptom has been
reported.29e31 Indeed, the onset of the trigger finger
usually occurs within a few months of open carpal
tunnel release.32 In our study, we found 16 cases of
trigger finger after carpal tunnel surgery. In those
cases, the success incidence was 75%, whereas in the
group of patients with trigger finger not related to
carpal tunnel surgery (55 cases), the success inci-
dence was 67%. This difference was not statistically
significant.

Although uncommon, some studies have reported
complications after the administration of steroid injec-
tion for trigger digit: for instance, hypopigmentation
of the skin,33 digital necrosis,34 tendon rupture,35,36

stiffness,15 or cellulitis.15 No complications were
found in our series after long-term follow-up.

This study has several limitations. The lack of
a control group affects the extent to which the
findings can be generalized. We decided not to
use a control group because the previous data
had widely demonstrated a higher effectiveness of
corticosteroid injection compared with controls
treated with placebo.9,13 Another important limita-
tion may be seen when comparing our protocol of
treatment with studies that followed a different algo-
rithm. Indeed, further prospective randomized studies
comparing different algorithms are necessary. Never-
theless, our results were similar to those previously
published. Another drawback of the study is that some
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patients were contacted by telephone. A physical ex-
amination by treating physicians might have been
useful to validate patients’ symptoms. Another
possible limitation is that 11 patients were lost to
follow-up. In addition, sample size was not deter-
mined before the beginning of the study and some
differences might have been unperceived. These
drawbacks might pose a bias and underpower the
study. Furthermore, the study included a large number
of trigger thumbs and trigger fingers related to carpal
tunnel syndrome and patients with diabetes. Any of
these digits may behave differently from idiopathic
trigger fingers. A strength of the study is that all
patients were treated by the same surgeon following
the same technique. Further evaluations are needed
to replicate the findings in different contexts and
surroundings.
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